Mechanisms of drug resistance in ovarian cancer.
Alkylating agents, natural products and platinum complexes are the primary chemotherapeutic agents used in the treatment of patients with ovarian cancer. Resistance frequently develops to all three classes of drugs and can be functionally separated into distinct biochemical pathways: (1) relative dose intensity plays a role in resistance to platinum complexes and to a lesser degree with alkylating agents; (2) induction of the membrane P-170 glycoprotein confers resistance to natural products and due to the potential usefulness of Taxol (a natural product extracted from the bark of yew trees), this mechanism of resistance may become more clinically relevant in the future; (3) increased levels of cellular glutathione (GSH) and glutathione S-transferases are important in the detoxification of alkylating agents and platinum complexes; and (4) increased DNA repair also is characteristic of resistance to platinum complexes and alkylating agents. Clinical trials have been initiated with agents that may inhibit the biochemical mechanisms of acquired drug resistance. Clinical trials are already in progress with alkylating agents combined with inhibition of GSH biosynthesis (i.e., buthionine sulfoximine) or enzymatic inhibitors of glutathione S-transferase activity (i.e., ethacrynic acid). Furthermore, the combination of aphidicolin, an inhibitor of DNA repair, together with platinum complexes also soon will be clinically tested based on promising results in preclinical models of ovarian cancer. Ovarian cancer is a disease of the elderly. Advances in the pharmacology of platinum compounds and in our understanding of the mechanisms of drug resistance should permit these patients to receive increasingly more effective chemotherapy.